INTRODUCTION
We shall analyze the problem of the existence and uniqueness of Biot's dynamic équations describing elastic wave propagation in a System composed of a porous solid saturated by a compressible viscous fluid. The numerical solution ofsuch équations shall also be considered On a mâcroscopic^cale the fluid^solid-aggregate shaH be^assumed isotropio and elastic. For the validity of Biot's équations the wave length has to be appreciably larger than the diameter of the pores and relative movement between fluid and solid has to take place according to Darcy's law of fluid flow through porous media. The effect of dissipation is taken into account under the assumption that it dépends only on such relative movement between fluid and solid. For simplicity only the two-dimensional case shall be analyzed.
The organization of the paper denoted here as Part I is as foliows. In Section 2 we introducé the Biot model and write the associated partial differential équations in a compact form more appropriate for the analysis. In Section 3 we present some notation and known results to be used. Then in Section 4 we dérive the weak form of the problem and prove the results on existence and uniqueness. Finally in the paper denoted as Part II we defme the continuous and discrete-time Galerkin procedures and perforai the corresponding error analysis.
THE BIOT MODEL
We shall consider wave propagation in a fluid-solid system identifïed with an open bounded domain QcH 2 such that its boundary, denoted dQ is piecewise smooth. Let x = (x l9 x 2 ) dénote a generic point in IR 
Next let the tensor Q tJ (u) and the scalar s(u) be defined by e,>) = a v ( Ml ) +Q5 lJ V.t/ 2J s(u) = gV.Wi + RV.u 2 .
Also set e,(M) = (e 11 («)»e l2 (M)), /= 1,2.
The coefficient Q -Q(x) is a measure of the coupling between the volume change of the solid and that of the fluid. The coefficient R = R(x) is a measure of the pressure required on the fluid to force a certain volume of the fluid into the aggregate while the total volume remains constant [1] , [2] . No difficulty appears in the évaluation of the coefficient N since it is the shear modulus of the bulk material. The coefficients A, Q and R can not be measured directly but they can be expressed in terms of another set of physical constants which can be evaluated in laboratory tests. Such expressions are where P is the effective porosity, \J/ and p are respectively the jacketed and unjacketed compressibilities and co is the fluid content, which is the ratio between the volume of fluid entering the pores of a solid sample and the pressure applied during an unjacketed compressibility test. For a description of the jacketed and unjacketed tests and the physical interprétation of the coefficients G>, p and \|/ we refer to [3] . Some measurements of these coefficients can be found in [5] .
The physical properties of the fluid-solid System allow us to assume that
Let p x = Pi(jc) (respectively p 2 = p 2 (x)) be the mass of solid (respectively fluid) per unit volume of the aggregate and let pj 2 = p x 2 (x) be a mass coupling parameter between fluid and solid Set 116 J. E. SANTOS and assume that (i) 0 < P7J ^ Pxi(x) ^ pfi < oo , XGQ, (ii) 0 < P22 < P22M < P^2 < 00 , x e Q , (iii) -co < p7 2 < p 12 (x) ^ pf 2 
is the permeability and \i = \i(x) is the fluid viscosity and assume that
Then the propagation of elastic waves on Q can be described by the équations 
Note that it follows from (2.3 (iv)) and (2.4) that si is positive defmite ahd <ê is nonnegative. Let JS? (W) be the düTerential operator defîned by Then the set of équations (2.5) can be written in the equivalent form
We shall impose initial conditions
7)
and boundary conditions
being the outer unit exterior normal along d£l. The inner product and norm in [1/^(0)]^ will be denöted~by fe ^)=i ^jè, || f? ||g = (v, v) .
i = i Ja
Also we shall dénote the inner product and norm in [L 2 (3Q)] n by Here and later C is a generic constant that may be difFerent at difFerent places. Dénote by ®(Q) the space of C°°-functions on Cl which have compact support in Q, and by 2) f (ÇÏ) the space of distributions on Q. Also if X is a Banach space with norm || || x let @'(J, X) dénote the set of distributions on J with values on X, i.e, B\J 9 X) = &{@(J\ X) [8] . If fe2'(J 9 X\ its derivative in the distributional sensé is defïned by [8] ,
and L 00^, X) = { v : J -X : || v \\^{ JfX) = su^ || t>(t) || x < oo }.
THE EXISTENCE AND UNIQUENESS THEOREMS
First we shall obtain the weak form of the problem (2.6)-(2.8). Thus combining (4.19) and the remark immediately below with (4.20)-(4.21) we conclude that
It follows from (4.22 (i)) that (2.8 (i)) holds. Since for any z e H~l i2 (dQ) there exists q e H(div, Q) such that q.v = z, (4.22 (ii)) implies that (2.8 (ii)) holds. Finally the argument given in [8] can be used here to show that the initial conditions (2.7) are satisfied. This complètes the proof Now we shall give an uniqueness result for the problem (2.6)-(2.8). = O and the theorem is proved.
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